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1. Introduction

Linear feedback shift registers (LFSRs) are devices that are used to generate sequences
over a finite field. This sort of sequence has received numerous applications in various
disciplines including in the design of stream ciphers; see, for example, [12,15]. For all
practical purposes, these sequences are generally considered over a binary field. The
sequences with maximal period have been proved to have good cryptographic properties.
LFSRs corresponding to sequences with maximum period are known as primitive LFSRs.

The number of primitive LFSRs of order n over a finite field F, is given by
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where ¢ is Euler’s totient function. A similar formula for the number of irreducible LFSRs
(that is, when the characteristic polynomial of the LFSR is irreducible) of order n over
a finite field I, is given by
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where p is the Mobius function.

Niederreiter [16] introduces the notion of multiple recursive matriz method, which may
be considered as a generalization of the classical LFSRs. Zeng et al. [21] consider the
notion of o-LFSR which is a word-oriented stream cipher. It turns out that the latter
is essentially same as Niederreiter’s multiple recursive matrix method. A conjectural
formula for the number of primitive o-LFSRs of order n was given in the binary case
n [21]. An extension of this conjectural formula over the finite field Fgm given in [10]
states that this number is
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We refer to [10] and [11] for recent progress on this conjecture and to [4] for a proof of
this conjecture.

It is also known from [11] and [4], see also [18], that the number of irreducible o-LFSRs
is
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We focus on transformation shift registers (TSRs) in this paper. This notion was
introduced by Tsaban and Vishne [20] and it can be also considered as a generalization

of classical LFSRs. The notion of TSR was introduced to address a problem of Preneel
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